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COAT SPHERE WITH 
A BINDING AGENT 




SELECTIVELY FORM A RECEPTOR 
BAND ON EQUATOR OF SPHERE 




PROCESS REMAINING SURFACE 
INTO A NON-INTERACTING REGION 




FIGURE 2 
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PLACE MICROSPHERE IN 
AN AMINE SOLUTION 



COUPLE UV LIGHT TO 
EQUATOR REGION 

UV LIGHT CAUSES 
REACTION BETWEEN 
EPOXY AND AMINES 
FORMING A RECEPTOR 
BAND AT EQUATOR 
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RINSE SPHERE 
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PLACE MICROSPHERE IN A 
MONO-SECONDARY AMINE 
SOLUTION 
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EXPOSE ENTIRE SURFACE 
OF MICROSPHERE TO UV 

UV LIGHT CAUSES A 
REACTION BETWEEN 
EPOXY AND MONO- 
SECONDARY AMINES 
FORMING A NON- 
INTERACTING SURFACE 
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FIGURE 3 
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SENSOR FABRICATION 



SELECT MICROSPHERE WITH PROPERTIES (INDEX OF 
REFRACTION/RADIUS) SUITED TO APPLICATION 
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OPTICALLY COUPLE AN ERODED OPTICAL 
FIBER WITH MICROSPHERE AT EQUATOR 
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COAT THE MICROSPHERE WITH 2-(3-4- 
EPOXYCYCLOHEXYL) ETHYLTRIMETHOXYSILANE 
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SELECTIVELY ESTABLISH EQUATOR REGION WITH TARGET ENTITY RECEPTOR MATERIAL 

; IMMERSE MICROSPHERE IN A SOLUTION OF AMINES (e.g. AMMONi/v" 542 
i ETHYLENEDIAMINE, OR ANOTHER COMPOUND \ 
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| IRRADIATE THE PORTION TO ATTACH RECEPTORS (EQUATOR REGION) ! 
| WITH UV LIGHT FROM ERODED OPTICAL FIBER IN THE PRESENCE OF \ 
^ AMINES (e.g. AMMONIA, ETHYLENEDIAMINE, OR ANOTHER COMPOUND) | 

r i - 

! REMOVE UNREACTED REACTANT VIA WASH OF MICROSPHERE 546 
i i 
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ESTABLISH NON-EQUATOR REGION AS NON-INTERACTING REGION 



J IMMERSE MICROSPHERE IN A SOLUTION OF MONO-SECONDARY AMINES | 552 
| (E.G. DIMETHYLAMINE) j ■ 

\_ IRRADIATE ENTIRE SURFACE~OF MICROSPHERVwlfH~uVLTGHT~ ' 554 



, REMOVE UNREACTED REACTANT VIA WASH OF MICROSPHERE 
L __! 
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FIGURE 6 
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METHOD FOR DETECTING/IDENTIFYING A 
SINGLE PROTEIN OR SMALL ENTITY 
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DETECT LIGHT SOURCE 






WAIT FOR THERMAL 
STABILIZATION 
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3 LY LIGHT SOURCE 






[CONTINUE TO] DETECT LIGHT SOURCE - 
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RECORD RESONANT FREQUENCIES DUE TO WISPERING 
GALLERY MODES 
(MANIFEST AS DIPS) 



RELEASE SAMPLE WITH SUSPECTED TARGET ENTITY, E.G., 
UNKNOWN PROTEIN OR VIRUS, IN AQUEOUS MEDIUM 
SURROUNDING MICROSPHERE 



[CONTINUE TO] APF 


3 LY LIGHT SOURCE 
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[CONTINUE TO] DETECT LIGHT SOURCE 
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MONITOR FOR STEP CHANGES 
TO CHANGES IN WISPERING G 
CHANGES IN O 


IN RESONANT FREQUENCY DUE 
ALLERY MODES (MANIFEST AS 
3SERVED DIPS) 






CORRELATE LEVEL OF EACH STEP CHANGE TO A SPECIFIC 
(PROTEIN) SURFACE DENSITY TO IDENTIFY UNKNOWN TARGET 

ENTITY 
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FIGURE II 



